


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PRESTRESSED CONCRETE CHANNEL AND

. SLAB SYSTEM SUPERSTRUCTURE

RATING FORMS

12.4



SECTION 12.4 -~ PRESTRESSED CONCRETE CHANNEL AND SLAB SYSTEM

INSPECTION DATA SHEET

NOTE: These sheets should be completed in thelr entirety before

continuing with the rating computations.

By: Date:

Bridge Name:

Bridge No.: Road No.: County:

Bridge Length = ft. Number of Spans =

Span length ( of support = ft.

(if different, list for each)

Overall Bridge Width = ft.

Bridge Width (curb to curb) = ft.

Sidewalk: Width = ft.

Rail Size = in. x in.

Rail Post Size & Length = in. x in. x
fto

Average Post Spacing = ft.

Barrier Rails: Rail Size = in. x in.

Rail Post Size & Length = in. x in.
ft.
Average Post Spacing = ft.
Curb Block: height x width = in. x in.
Wearing Surface: asphalt; thickness = in.
concrete; thickness = in.

Cast in place concrete deck surface: thickness = in.
transverse reinf. = # at in. spacing.
longitudinal reinf. = # at in. spacing.
or, WWF =
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SECTION 12.4 - PRESTRESSED CONCRETE CHANNEL AND SLAB SYSTEM
INSPECTION DATA SHEET (Continued)

Prestressed Channel Section:

Number of Channels =

in.

Flange thickness

Web depth = in.

]

g Web width at top in.

Web width at bottom = in.

Web spacing = in.

Nominal channel width = in.

Strand locations at ends:

Distance from bottom of web to 1st strand = in.
Distance from bottom of web to 2nd strand = in.
Distance from bottom of web to 3rd strand = in.
Distance from bottom of web to 4th strand = in.
Distance from bottom of web to 5th strand = in.
Strand locations at mid span:
Distance from bottom of web to 1st strand = in.
Distance from bottom of web to 2nd strand = in.
Distance from bottom of web to 3rd strand = in.
Distance from bottom of web to 4th strand = in.
Distance from bottom of web to 5th strand = in.

12.4-2
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SECTION 12.4 - PRESTRESSED CONCRETE CHANNEL AND SLAB SYSTEM
INSPECTION DATA SHEET (Continued)

Prestressing Strand Size: in. diameter; Grade

(270k high-strength or 250K ASTM designation)

Initial Tensioning Load lbs. each

Concrete Strength psi. (for prestressed channels)

Concrete Strength psi. (for cast in place concrete deck)

Shear Reinforcing (Stirrups):

Side View of Channel

Stirrup Spacing = in.
outer 1/4 Stirrup Bar Size =
(1 fy (vield strength of steel) = psi.
(From contract plans1)
Stirrup Spacing = in.
middle 1/3 Stirrup Bar Size =
(2) fy (yield strength of steel) = psi.

(from contract plans)

TWwhen the Grade is given, or the steel is unknown, use the following
yield stresses for reinforcing steel:

Reinforcing Steel Yield Point (fy) psi
Unknown steel (prior to 1954) 33,000
Structural Grade 36,000
Intermediate Grade and unknown after 1954
(GRADE 40) 40,000
Hard Grade (GRADE 50) 50,000
{GRADE 60) - 60,000
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SECTION 12.4 - CALCULATION OF DEAD LOAD PER LINEAR FOOT OF CHANNEL

Calculate Barrier Area:

Barrier: (Rail Width)(Rail Height)
( in.)( in.)(1/144) = ft.2
(Curb Width) (Curb Height)
( in.)( in.)(1/144) = ft.2
(Rail Post Length) (Height) (Width) (1/Ave. Post Spacing)
( ft.)( in.){ in.)(1/ £ft)(1/144) 5
= ft.

Barrier Area = [ | ft.?2

[
|
H

Barrier Dead Load per Foot:

(Barrier Area) (150 1lb/ft.3)(Number of Barriers)(1/Number of
Prestressed Channels)

— = ££.2)(150)( Y (1/ ) = | | 1b/ft.

il

Asphalt Wearing Surface Dead Load per foot:

= ( Roadway Width) (144 1b/ft3)(Thickness)(1/Number of Prestressed
Channels)

= | ft.)(144)( in.)(1/12)(1/ ) =i l 1b/ft.

Cast In Plaée Concrete Deck Surface Dead Load Per Foot:

(Thickness of Cast-In-Place Concrete Deck Surface)(Nominal Channel
Width) (1/144) (150 1b/ft3)

= in.)( in.)(1/144)(150) =[] 1b/ft.

Channel Dead Load Per Foot:

Channel area = (Flange Thickness) (Nominal Channel Width) + [(Web
Width at Top) + (Web Width at Bottom)] (Web Depth)

= ( in.)( in.) + [( in.) + ( in.)1( in.)

[ 1in?
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SECTION 12.4 - CALCULATION OF DEAD LOAD PER
LINEAR FOOT OF CHANNEL (CONT.)

(Channel Area)(1/144)(150 lb/ft.3)

Channel Dead Load per foot

= ( in.2)(1/144)(150) = L
lb/ft.

Dead Load on Channel Only Per Linear Foot (Wpp1)

Wprq = (Channel DL)'= (Cast in place slab DL)

Wpiq = 1b/ft) + ( 1b/ft) = __1b/ft
Dead Load on Composite Section Per Linear Foot (Wpp»)

Wpro = (Barrier DL) + (Asphalt Wearing Surface DL)

Wpro = 1b/ft) + ( l1b/ft) = 1b/ft

Total Dead Load per linear foot of channel (ZIWpg)

Barrier DL + Asphalt Wearing Surface DL + Channel DL + Cast In
Place Concrete Deck Surface DL

IWpp, = ( 1b/ft.)+( 1b/ft.)+( 1b/ft.)+( 1b/ft)

= | 1b/ft.
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SECTION 12.4 - MOMENT CAPACITY RATING AT INVENTORY LEVEL

(Considering Servicibility Requirements)

LOADS AND STRESSES ON CHANNEL ONLY:

Calculate Applied Dead Load Moment(Mpq):

Mpr,1 (1/8)(Wpr,;) (Span Length)z(lz)

Mpr,1

(1/8)( 1b/ft.) ( ft.)2(12) = | | in-1bs.

Enter Mprq in the appropriate space in the table on sheet 12.4-10.

Compute Section Properties for Channel Only:

Area of 1 (A7) = (Wp)(Wg) = ( in.)( in.)
Area of 2 (Aj) = (W¢)(Wg) = ( in.)( in.)
Area of 3 (A3) = (W) (Tg) = (  in.)(  in.)

Channel area

; ' 3
Moment of Inertia*(I;) of 1 = (W) (W) (2)
36

= in.)( in.)3 (2)

3 !
Moment of Inertia (Ij) of 2 = (Wy ) (Wg) (2)
36

= ( in.)( in.)3 (2)

(Wo) (Tg)3
12

Moment of Inertia (I3) of 3 =

= ( in.)( in.)3 =
12

in.4

in.4

in.4

* For those interested in additional detail relating to calculation of
moments of inertia, reference is made to Elements of Strength of

Materials, p. 346.

12.4-6
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SECTION 12.4 - MOMENT CAPACITY RATING AT INVENTORY LEVEL (CONT.)

SECTION PROPERTIES OF CHANNEL ONLY (Cont.):

(Ing) equals:

2 2
I + I + I_  + A (Y - + A (Y - + A_(Y
1 2 3 l( bl) 2( na b2) 3( b
4 4 2.,
T o= in. )+ in.*)+( in. 4 109
na
2 2 2
+ in. ){ in. - in.) +( in. )(
. 4
= ] ! in
Section modulus at the top of the channel (ST):
I
na
S =
T (w_+T -Y )
d £ na
4
S = ( in. )
T ( in.) + ( in.) - in.)

1204"’7

Y = == '.= -.
b1 1/3(Wd) 1/3 ( in.) in
sz = 2/3(Wd) = 2/3 ( in.) = in.
Yb3 = Wd+ 1/2 (Tf) = ( in.) + (1/2)( in.) = in.
Y + {2 Y + (A Y
. (Al)( bl) (Az)( b2) ( 3)( b3)
+
na Al A2 + A3
. in.?)( in.)+( in.2)( in. )+ in.2) in.)
na ( in.4)y + ( in.4) + ( in.4)
-[lin
Now, the moment of inertia of the prestressed concrete channel section

-y )2
na
in. - in.)
in., - in.)

REV. 0882




SECTION 12.4 - MOMENT CAPACITY RATING AT INVENTORY LEVEL (CONT.)

SECTION PROPERTIES OF CHANNEL ONLY (Cont.):

Section modulus at the bottom of the channel (SB)

Sg =

i 04 »
sp = ey = Jin3

Sgp and Sp should be entered in the appropriate spaces in the table
on sheet 12.4-10.

Calculate Initial Prestressing Load (P;):

P; (Number of Strands)(Tensioning Load)

P; = ( ) ( lbs.) = 1bs.

Calculate Initial Prestress (fj):

— = [= | psi*

e o i _ (=) 1b
1 Channel Area in.

N0

This value, including the minus sign, should be entered in the approp-
riate spaces in the table on sheet 12.4-10.

Determine Prestress Moment (P;o) at Midspan:

yi= (total number of strands)

= 2( in. + in. + in. + in.)
Y1 < ( ) :
vy = in.

NOTE: 1. Dimensions 1,2,3 and 4 are illustrated on the opposite
page.
2. If there are less than 4 rows of strands, enter zero
for the dimension of unused rows.

* The sign convention used in this manual is (-) for compression and
(+) for tension.
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SECTION 12.4 - MOMENT CAPACITY RATING AT INVENTORY LEVEL (CONT.)

STRESSES ON CHANNEL ONLY:

e} = Ypg - V1

e; = ( in.) - ( in.) = in.

P = (Pi

h ( 1)(el)
= 1bs.)( in.)
= ! : ‘ in-1bs.
Determine Prestress Moment (PieZ) at Ends:
— _2(dim.1 + dim.2 + dim.3 + dim.4)
2 {Total Number of Strands)

- 2 in. + in. + in. + in.)

Y2 7 ( )

Yy = __in.

€y = Ypa ~ §2

ey = ( in.) -~ ( in.) = in.

Pje, = (Pi)(ej)

= 1bs.) (" in.)
= i _J in—lbs.
Determine Fractional Loss of Prestress (a):

A*y = (Number of Strands)(Area of Strands)*
= ( ) ( in2) = in?
45,000 A%

a= _

Pi
45,000 ( in.2) _
&= Tbs.)

*Strand sizes and pr0pert1es are tabulated for common strand

sizes on

Plate Iv in Appendix A.

12.4-9
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SECTION 12.4 - MOMENT CAPACITY RATING AT INVENTORY

LEVEL

(CONT. )

LEGEND FOR SUMMARY OF STRESSES

Sy

Item

Section
Modulus

(nd

Moment

(In-1bs,)

At Mldspan

At Ends

Top

Bottom

Top

Bottom

Prestress
Force

ty

)

Prestress
Moment at

Midspan

- (P]eI)

Prestress
Momeﬁf at

Ends

- e
12

bje?

Loss of
Prestress
Force

3 +fi) (a) 3

12

+# )

Dead
Load

| »
P —

DL

TOTALS

03

Oy

SUMMARY OF STRESSES (In psi

.)

Item

Section
Modulus

(In3)

Moment

(In-1bs.)

At Mldspan

At Ends

Top

Bottom

Top

Bottom

Prestress
Force

Prestress
Moment at

Midspan

Prestress
Moment at

Ends

Loss of
Prestress
Force

Dead

Load

TOTALS *

¥ when totallng the columns, pay strict attention to (+) and (-) signs.

12.4710
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SECTION 12,

4 - MOMENT CAPACITY RATING AT INVENTORY LEVEL (CONT.)

COMPUTE SEC

TION PROPERTIES OF THE COMPOSITE SECTION:

Reduce the thickness of the cast in place slab by 1/4" to account
for scaling
Adjusted
Thickness of Cast YConcrete Strength of Slab
Tqg = In Place Slab YConcrete Strength of Channel
Tg ==E in. - .25 inﬂ v psi.j= in.
R psi
Area of 4(A4) = (W.) (Tgq) = ( in) ( in) = in.2
Moment of Inertia of 4 (Ig4) = (WC)(Td)3 = in)( in)3 =
12 ( )
in4
Ypg = (Wg) + (Tg) + 1/2 (Tg) = ( in) + ( in) + 1/2 ( in) =

il

Ypa coOmp

i

Yna CoOmp

The moment

Ing comp =

Ing comp.

Iha comp =
Section Mod
Sp comp = I

(

ST comp
Section Mod
S5p comp = I

Sg comp = (

(Area of Channel) (Y, Channel + (Ry) (Ypgq)

(Area of Channel) + (Ag)

( in2) ( in) + { in2)( in) = in.

{ inZ) + ( inZ)
of Inertia of the composite section equals:

T + I4+(Area of Channel)(Y,, comp - Yha)z +

na
A4(Yb4 -~ Yha comp)2

in4) + é in4) + ( in2)( in-  in)2 +
( in?) ( in- in)2

in4
ulus at the top of the channel
na comp / (Wg + Tg - Y,, comp)
in%)/( in + in - in) = in3
ulus at the bottom of the channel

na comp / Y,o comp

in%) / ( in) = in3
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SECTION 12.4 - MOMENT CAPACITY RATING AT INVENTORY LEVEL (CONT.)

LOADS AND STRESSES ON COMPOSITE SECTION:

Calculate Applied Dead Load Moment (Mppo):

Mpro = (1/8) (Wpp) (Span Length)?2 (12)

Mpp,p = (1/8) ( 1b/ft) ( ft)2 (12) = in-1bs

At mid-span the corresponding stresses are:

j Top of Channel, 07 comp = MpL2 = ( in-1b

s)

Sp comp = ( inJ) = psi

§ Bottom of Channel, 0y comp = Mpr1,2 = ( in-1lbs) = psi
| Sg comp = ( in-)

Now combining these with the stresses already in the channels
| (Page 12.4-10) yields . . . .

At midspan:
Top of Channel, 9, Total = 9 + 9 comp

= ( psi) + ( psi) = psi

Bottom of Channel, J, Total = % + 95 comp

= psi) + ( psi) = psi
At ends:
Top of Channel, Total = %3 (page 12.4-10) = psi
Bottom of Channel, Total = °4 (page 12.4-10) = psi
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SECTION 12.4 - MOMENT CAPACITY RATING AT INVENTORY LEVEL. (CONT.)

Determine Allowable Maximum Unit Stresses:

Allowable in compression (‘;)s
o = 0.40 (f'c) = 0.40( psi) = [= | psi.
Allowable in +tension (ot)

for a coastal environment (over salt water)

Ot = 3V f'c = 37 psi = [+ ] psi
or, for a non-coastal environment
o = 6v f'c = 6V psi = |+ | psi

Determine Available Moment Capacity for Live Load(Mgi):

Available Moment Capacity for the two conditions shown below should
be computed. The controlling condition for available Live Load
Moment (Mg;) is the lower value of equations 1 or 2. The

stresses Y3 and 9, represent the stresses in the ends of the
member due to prestressing forces. Stress o3 should not be

greater than 9 and 9 should not be greater (in absolute

value) than 9,. If either 93 or 9; exceed the allowable

stress, a special note should be placed on the Summary of Ratings
Table as follows:

"The stressesg introduced at the ends of the members due to
prestressing forces exceed the allowable stresses."

90 Total, %, Total, 93 and 9 are the summary of stresses
due to prestressing and all dead loads as calculated on previous
pages.

Include (~) and (+) signs in all calculations.

1. [leTotal - 9.1 (Sp comp) (1/12000)
= [{ psi) - ( psi)1( in3)(1/12000)

t_n i ft-kips
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SECTION 12.4 - MOMENT CAPACITY RATING AT INVENTORY LEVEL (CONT.)

2. [9% - 9 Total] (Sp comp) (1/12000)
t 2 B

I

[« psi.) - ( psi)1( in.3)(1/12,000)

= | | ft.-kips

And, controlling condition (Mai) = i i ft-kips.

Determine Impact Factor (I):

[ 50
(Span Length + 125')

I =1+ ], but not greater than 1.30

50

{ TRV L

use I = T
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SECTION 12.4 - MOMENT CAPACITY RATING AT INVENTORY LEVEL (CONT.)

Determine Distribution Factor (DF):

(Roadway Width)
12

rounded off to the next lower number of lanes except for roadway
widths of 18 to 24 feet use two design traffic lanes.

Number of Design Traffic Lanes (NL) =

( Ft) e N
13 L )

i
—

| design lanes

N. = number of channels in span =[ |

{overall Bridge Width)

o o= 2,2 -
Design Span Length
ftO
- 202 ‘fta "_."] l

If ¢ is less than or equal to 3.0:

12(N. ) + 9
L
DF = N 2N
L c..2
N[5+ T+ (3 - o) - )]
12( Yy + 9
pE = ) 5T ) 2
( )E5+1o + (3 - - )(1 - 3 ) ]

If ¢ is greater than 3.0:

12(NL) + 9 12( ) + 9
pE = N - ( N
( )5 + ——)
NC(S + 10 ) 10
pF = |
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SECTION 12.4 - MOMENT CAPACITY RATING AT OPERATING LEVEL
(Considering Strength Requirements)

Begin by computing the following parameters:

We = nominal channel width = : in.

(From Section 2.5)

= - Y. + +
d=Wg =Y + T +T,

= in.) - ( in.) + ( in.) + ( in.)
= in.
A*, = (Number Qf Strands) (Area of Strands)®
= ( ) ( in.2) = | in.2
* A.ks ( in.z)
p = == - - =
(we) (a) ( in.)( in.)

Ultimate Strength Per Strand
Area Per Strand

1b. :
= E inZ)) = 1b/in.2

* Strand areas and propertles are tabulated for common strand
sizes on Plate IV in Appendix A.
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SECTION 12.4 - MOMENT CAPACITY RATING AT OPERATING LEVEL (CONT.)

(0.5(p*) (£'s)

£ = (£'s)[1 - : ]
su f'c
~ . (0.5)( ) ( psi)
= ( sls l - I3 J
P g ( psi)
= psi.
CHECK MAXIMUM STEEIL PERCENTAGE:
p* £*_ /f'c < .30
( ) psi)/( psi) =
Compute Ultimate Moment Capacity (Mu):
IF STEEL PERCENTAGE £ .30
(0.6)(p*)(f;u)
Mu = A* £* g1 - , ]
s su f'c
0.6 si
Mu = ( /inz)( psi)( in)[1 - (0.6} ¢ i ) psi7p )]
Mu = in-1bs + 12,000 = | | ££.-x
IF STEEL PERECENTAGE %».30:
Mu = .25 £'cWd?2
Mu = .25 (. psi)( in)( in)2 (1/12000) = ft. k.
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SECTION

12.4 - SHEAR CAPACITY RATINGS FOR OUTER QUARTERS

OF CHANNEL

Calculate Applied Dead Load Shear (Vpy,):

Iw S L th
( DL) (Span Length)

v 3 S 1b/ft.)( ft.)
DL 4(1000) - 4000
v o= | | ki
DL ips
Compute Impact Factor (I):
I =1+ 50 but ﬁot reater than 1.30
(3/4)(Span Length) + 125 ' K )
I =1+ >0 =
- (372)( ft) + 125
Use I =] |
Compute "d":

da = Wy + T+ T, - [y midspan + 1/2 (y ends - .y midspan)]

- in)+( in.)+( in.)-[( in)+(1/2)(

— T

12.4-18
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SECTION 12.4 - SHEAR CAPACITY RATINGS FOR OUTER QUARTERS

OF CHANNEL (CONT.)

Compute "j":
0.6p* £*
C oy su
J f'e
A*g
* - —
PY = W(a
c
. ( in?)
pr = :
( in){( in)
p* =
.5 p*f’
£x = grg(1- 22 PTE'S,
su f'e
0.5¢( I ( psi.)
* = i.)(1 - T
f u ( psi.)( i 5517)
£* = psi.
su
co. 4= 1 - 0.6( ) ( psi.) _ ] '
- ( psi.)
12.4-19
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SECTION 12.4 - SHEAR CAPACITY RATINGS FOR OUTER QUARTERS
OF CHANNEL (CONT.)

Compute Shear Carried by Concrete (Vc):

Ve = 0.06 f'c jd (wy + wp)

but not greater than 180 jd(wy + wy)

Ve = 0.06 ( psi.)( ) ( in)( in + in)
Ve = | lbs =+ 1000 = kips

Ve = 180 ( ) ( in)( in + in)

Ve = lbs + 1000 = ‘ kips

Use Ve = i i kips

Compute Shear Carried by Stirrups (Vs):

2(av) (£y) (3)(4)

Vs = (Stirrup Spacing) (1000)
.2 . .
Vs = 2( in )( psi.)( ) ( in)
( in)(1000)

Vs = ] *7 kips

Compute Ultimate Shear Capacity of Channel (Vu):

Vu = Ve + Vs = ( kips) + ( kips)

vu = | | kips
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SECTION 12.4 - SHEAR CAPACITY RATINGS FOR MIDDLE THIRD

OF CHANNEL

Calculate Applied Dead Load Shear (Vpp,):

(ZWDL) (Span Length)

v 3 A 1b/ft.)( ft.)
DL 6(1000) a 6000
v =[] xips
DL P
Compute Impact Factor (I):
50 ‘
I =1 + . but not greater than 1.30

(2/3)(Span Length) + 125

I =1 + >0
- (27371 Ft) + 125
Use I = | ]
Compute fd":
a = W, + T+ T, - [y midspan + 1/3 (Y ends - y midspan)]
d = ( in)+( in.)+( in.)-[( in)+(1/3)(

a =[] in.

12.4-21
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SECTION 12.4 - SHEAR CAPACITY RATINGS FOR MIDDLE THIRD

OF CHANNEL (CONT.)

Compute "j":
0.6p*f*
-1 su
J f'c
A*s

pr = in?)
( in)( in)
p* =
£* = f£'s[1- ELE_BiELEJ
su f'c
_ ) 0.5( ) ( psi.)
f*su = ( psi.)[1 - ( 5sT)
f*su = psi.
. _ ., _ 0.6( ) ( psi.) .
so, j =1 ( psi.) = | |

12.4-22
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SECTION 12.4 - SHEAR CAPACITY RATINGS FOR MIDDLE THIRD

OF CHANNEL (CONT.)

Compute Shear Carried by

Concrete (Vc):

Ve = 0.06 f'c jd (wg

but not greater than

+ wb)

180 jd(wy + wp)

Ve = 0.06 ( psi.)( ) ( in)( in + in)
Ve = lbg = 1000 = kips
Ve = 180 ( ) ( in)( in + in)
Ve = 1bs =+ 1000 = kips
Use V¢ = i [ kips
Compute Shear Carried by Stirrups (Vs):
e o 2(av) (£y) (3)(a)
~ (Stirrup Spacing)(1000)
1] 2 i : R
Ve = 2( in ) ( psi.)( ) ( in)
( in) (1000)
Vs = | l kips

Compute Ultimate Shear Capacity of Channel (Vu):

vVu = Ve + Vs = (

! lkips

kips) + ( kips)

12.4-23
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[
L
°
L -
@
2| TYPE OF RATING
°| LOADING LEVEL
[~
£
o
o
|
@ Inventory
Operating
@ fnventory
Operating
o
[ =4
5 Inventory
o .
1 ‘ Operating
S @JE Inventory
b
Operating
S
'-21 Inventory
L
Operating
[ 11 Inventory
‘ H C5 l
Operating
Inventory
g v ]
'é Operating
|
c @Ej inventory
=
(4}
a Operating

Note: All ratings are in kips except exterior stringers with sidewalk loading in which the
rating is in (ib./ft.2). Design Loading for sidewalks is 85 Ib./f12

SUMMARY OF RATINGS
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